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f&m2 0 0 2 -3 3 1 6 1 7 ^-v: 1/ 

[WM%] WWW 

o-r, wmfrbnm^ jE<D%i \y>xt, mam*) jeo^2 uyxt. ft 
mh; am £^ it ^1101113 i^>x<hT-tM$ti, mzmi, m2 u>x<Dnib 

<7)\,*1rtifr— -fttfif^X 1^>X\ itH^^7°7X^-7 ? lx>Xr$> *) , HUl£^ 3 
^X^y^x^- y ? U>XT-&*K mT<^f«(l)£it,£1-£- <!: ZftWtt-f 
%>m%vyX ; 

0.3<f/fG<2.6 -(1) 

f : £&<DM £Mm, 

fG : jE<7)jr? x ^ >x<7)^.», 

[iff^2 ] mmm%mi : -w%zmj&-tz> vyx 3 m%^w\%vyxx^ 
ot, wffiij^jiiic, iE<7>m 1 \/ > x t , mnm*)t, iE(Dm2 uyxt, ft 

MfflHDDM^[^tt^ft<7)^3 l^>X<h-ef#^^n, lifiiei£l, H2 l/>X<7)^-*b 
W^W-W7^P>X\ ft!l^-^-7 0 7X^- y * lx>X-e&l9, HufeH3^ 

yxtf-f^x^ y ? v yXT~*> , &T<nmtt{2) zmz-tz ztz&mt-r 
hm^yyx ; 

0.05<TG/fG<1.35 -(2) 
tzfzL. 

TG : iE<Dif^7, u y x<D$fo±)/ y X0.&, 
fG : IE 60 if 7 ^ ^ > Xo£ 

3 ] @#ttft^T-^ft^?fMi- h uyX3 wmm^m^vyxx^ 

or, M£»<biilS^> lE^fjii w^X-h, napi&ij IEWH2 uyxt, ft 

®fflU[HlM^[6]it^^<7)||3 P>X<br^^^tL, ffie^l, H2 1^>X<7)^^ 
(O^-fM—litfif? X U >X\ ftfe^^T°7 X^- y * V y XX'h 0 > ItflE^ 3 V 
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tfI2 0 0 2 -3 3 1 6 1 7 



^-v: 2/ 



|f3l/fP<2.6 -"(3) 

f3 : ^3 U>X<DM£Mm. 

fP : IE -7 7 7, * v ? v v X<dM £ 5>§jt§, 

"Ccb Z> o 

[ w*^ 4 ] mmmmT- \z \% * Mt & u > x 3 mn^mm u>xx$> 

ib ffitc, JEofjIl U>Xfc, BBPiKOi:, IE?>§& 2 W >X t , ft 
®IBfc|HIM«:|nJttfcftO#3 UyXtTffimZti, 1 , i2l//X^H 

0.05<T3/f<0.5 —(4) 

T3 : ^3 u > x<Dm±is > xm*-. 

o-r, iE<Dmiu>xt, mnmvt, iE<Dm2 u>xt^ it 

mmizwm z fan tzn<vm 3 uvxtt-M^n, Buses 1, i2i/>xoH 

-fitfjj^X U>X, i&Jitf-fyX^y ? U>XX$> <9 , mfffiH 3 U 

zm&vyX ; 
VG>58 -(5) 

VG : lEo 7>* 7 x v y X<7) r y 
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[0 0 0 1 ] 

[0 0 0 2] 

[fi£*^M] 

[0 0 0 3] 

f fc, fy ? 7 tc^<K$ ft£ CCD (Charge Coupled Device) 

ft* T-^/hSHtrtSig L T § T & 0 > ftii:l^otfy^i^^7i:i — S <7) 

[0 0 0 4] 

mmmm?<v*r ^x^^^cl xmm ^ > x<ot << x $ < -t 
i: * c £ k & * o c vrxm z Bfe-t htzsb k« ft i/ > xottm i»fig * it < u«i 

[0 0 0 5] 
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[0 0 0 6] 

#a 2002-517773 
[#^m2] 

ftffl 2002-98889 
[0 0 0 7] 

L «t o £ -r 

$>&o ttz, mn-t>*5 omnmx~$>t). wi^uyxtLxmrn-r^^umM^ 

> X l tJfC»fiK $ it T v > 4 C <r>WRr<* it if 9 * V > X £ 2 tfcl^ffl Ltv^i: 
[0 0 0 8] 

7,^- y>7v yxzmmz%m-tz> ztizxn. it^am^^ux^mmtizn l 

[0 0 0 9] 
[IIS * ft?^-T 

^irhvyx^wmm<r>m.itvyxxh^x. %wm^hmz^ jE<omi u> 

-CMt£*u HtrfE^l, £2 u>X<7)o h<r)^-?*ifr—Wif*7X uyX^ 
&7°y 7,^-ytVy XX$> «5 , stTlS^ 3l/> Xip"fJ 7. * y ? V y Xxtb *) . JUJL 
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0.3<f/fG<2.6 -(1) 

f : £&<DM&mm. 

[0 0 10] 

m 2 ^Motftft u > xi±, mmmm^^mzfcfc-tz v > x 3 

l/>Xt, {£®18i]tc|H]B£falt£fi<7>f&3 P>Xfc-cflU&$*i, tfrlE* 1 , ^2 
1/>X<7)^ *>m*-f tL^— Ta^tf "7* U >X, flLj]tf'7?Z> J f-y ? ]/>XX*$> *) 

0.05<TG/fG<1.35 —(2) 

TG : ^(Dif^T, ]/>X<D$6i±l'>Xlffr, 
fG : IEO^"^ X U >X4>&j&*EflL 

[0 0 1 1 l 

« 3 <n%m<7)mi& \> y x»±, smtft^T^ft^ffM-t* u >x 3 tJc«^o«g 

«U>X-c*oT, BM£fflrt*<bJKK, IEO*lU>Xi:, KJPiROi:, 

u>x<h, ffcffii»nciOT£ifijitfc:£<o&3 ^>X£t-«j££*i, mrfa^i, 02 

lf3l/fP<2.6 —(3) 

f3 : H3 U>Xo&jfiJEML 

fP : lEoy^X^- y ? l^^X^ik^Sg^ 
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[0 0 12] 

v>xt, immi<zwmz&iiftznv>%3i>>xtx-mj&2ti. mmmi, %2 

UyXcD^j 1b<D\s^-ftifr—Jjtfij'7X\/>X, fW7 7Xf 7 * W>Xt:^i9 
> HUIS^ 3l/> Xip-f=7* ^-y^VyX^h^, VXT<nM^ (4) £ ?gj£-f -5. - 

0.05<T3/f<0.5 -(4) 
fztzL, 

T3 : H3 U> X(D$&±U> X0.&, 
f : ^<7),# >( 6;{fB^|, 

(00 13) 

ftl^>X-e^oT, ^fiJ^flfU^ !W$lU>Xt, P^P*3C^t> IE^II2 

u>x<^ ft®iajtciH]M^fS]it/c^o^3 \s>xt~cm$LZti. mmmi, w>2 

VG>58 -(5) 
tztzL, 

vg : IE<7) # =7 7, ]y y X<n r * ^3&, 

[0 0 14] 

ii-3c, m i - m 3 <vnM<vmm<v\s y xm&* zti?ti3t¥mmv^'r 0 
zmmmm^m m v yxm^-rtn> > siMftftT-^ « c c d) lt^ 
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7/ 



, t^TO > Xffi (rl, r2, r4 - r7) i:ftoTV»S 0 
[0 0 15] 

&nm<ojfme> v > X«j£ * H izm L < Kflt £ e * 1 <r>mM<r>^m iz&\,*r 

•y * P>XT-£>I9, f£2 1^ > X(L2) (iftMlJUfi® <rlpJ»t^jEO * * 7fm 
#7*1' f£3 >X(L3) liffcffitflKIHIMfc fait - 

1 U > X (LI) ti^MiJ K a® £ Ifij it rt:IE<*> p< - X 77 x ^ 4- mir 2>Jf?XU>X 
X$> 0 > H2 l^>X(L2)(ift®lffJ^£hM^[fi]tt7t:IE<^^-^77Xf^^^i-^y 

\s>xx~h o , H3 u>x(L3)itmmfm^^-t^M^>-fy^ j f-y * 
u>xx'$>&o Bs^mt&^Mm^&^x, miuyxiWittoitmizan&isi 

tzarn z fan tziEn* jj * jfmzGir&-x 7 x<f-v ? vyxx^n, i3i/ 

> X (L3) (iftMfPJJ K DOM * ft It <7> ^ - X * 7 ffiR £ ^-f Z>7°7 7 J- v 7 U> 
XX~<h%> 0 

[0 0 16] 

jE • fi<D V y X 9 4 -fl/Z&Kr^X^ W>\, H2 V>X(L1,L2)(7)9 *><^v^-T^^— 
■fi^ii^T. U>X^ fK^7'7Xf 7 ? U>X<h U U>X(L3)*f^MfflOH 

XU&RfcttWIttell, Tfe^ttBl, ^7h, 3 httat^tSiafttt* A«f ^>"f 

[0 0 17] 
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[0 0 18] 

0.3<f/fG<2.6 — (1) 
tztzL, 
f : 

fG : JE<o n^T^vy XoM&mm* 

[0 0 19] 

#f^(l)(i, IE • IE • %<Dn h(DiE<Dify7,vyX\,zm\^X, M.m&itiz£ 

[0 0 2 0] 

0.05<TG/fG<1.35 —(2) 

tg : ~£.<r>is=7 7, )/> x<di$±.u>xjw.&, 
fG : IE<7) v x p > Xo#.*JElt, 

[0 0 2 1] 

&f*5£(2)l±, IE • IE • fl^d *><D3E<F>if7* IsyXlzfflLX^ fiJKSMfcKiJ: 
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[0 0 2 2] 

lf3l/fP<2.6 -"(3) 

i3:mSU>X (L3) Wi,SJ|(t, 

fP I iE<7)-7°7 X^- y ^ >XV)tt *Sgg| N 

[0 0 2 3] 

[0 0 2 4] 

0.05<T3/f<0.5 —(4) 

T3 : H 3 V > X (L3) <7>$fi± 1/ > Xlf.fr. 

f : ^o^jSlK*, 

[0 0 2 5] 

M«(4)(±, IE • IE • ft<7)^ <DMl'>XX"$>2>m3 P >X(L3) L 
ISUv^o *frS:(4)<7>±|R*ax.*fc, fiJt^tCJ:^>tt|[^b^§ < 

[0 0 2 6] 
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WTO^ (5) 4- »J£f 4:tjJ J IiLv». 
VG>58 —(5) 

vg : iEco *'7Xi/>x^77 

[0 0 2 7] 

(5) i± , *• 7^i/> x ofejRMffiiE m -r * 0ki*m.m * ltv^ 0 

[0 0 2 8] 

#^M<7)^.t g .<7) ion, £to u > X<o'J?te < tii l m&$¥%mx~$>&z t 
mt Lv> 0 mi ~f£3 ^>X(Ll-L3)^>-e-*L-ent3^ffiS:^«:< <h*> l®f£tt 

[0 0 2 9] 

o»iE^«f oaatrtcj: «k xtmwLZtihrv 9 ^K^m^ris 9 >v 
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^- v : 11/ 



[0 0 3 0] 

Officii LTi5 19, CtL^6<jD-/U7 -f ;t^-^@f£tfft^T-<b&^£-;b 
-tir^> ^ J: «9 , f»^<7)^ft*^;^^^ ^-cm^tfj <b LTtU^t 

>lXJr + t-, Bt^SfS, »fflHllj|*(PDA : Personal Digital Assistan 
[0 0 3 1 ] 

l /t r . ±& l tz^mm^m u li^Tots * w-r £ hhh ( i ) - ( i v) a* 

(i) it^iBZftfc-r&mmuyxt, ^omm^yxizx vfrnztitzit^ 
ft zmm^bm^^m-f & rnrnrnm^- 1 , ^m^tzmit ^ > xmmxfr ^ x 

, HUlStfftl/>X^\ Mffl'J^<bJilI^ lE^^ll^yXi:, ^fln^c ^ <h . lEOH 
2U>Xt. ftffiffi'J^IHIM^fS]lt^ft<7)^3 W>Xi:-C«?^ mrlfiH 1 , H 
2 P^Xo^ *>c7)v^-f tL^— -ftiFif^X V >X\ ■^j-fy^y^f- y * lx>X-e^> 
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#SI 2002-3 '3 16-1 7 ^- v : 12/ 

, mffStift v y X-h^ mtMfr^m-, lEo^ l v yXt, PIPtH, iE^^ 

ft 7-7+17 j&:\ii<D #7X1/>X\ WL-fttf * -7.il 7. MVt<D T'yX^y 

7 v y XX $) ^ , muw, 3u y xtmmm izwwzfttffz*-** * nmx m 

Bfm^y'y x?-v 7 uyXxfr*), HufE#f«(i)-(5)co^ *><t)^& < t i> l 
o £ if & c <h £ t ~t z> wit \y y x^g 0 

(iii) huIS^ 1 ~f£3 UyXtf-tftJfftgmffiZ'J?* < ti> lMli-f&Zt 

* mm t -r ^> ±i a ( i ) x ( i i ) tm<omm ^ > x=£go 

(iv) lufE^l -^3 Ix>X^-Ci^K«MW>X-C-^^Ci;^#m^-r^± 
IS ( i ) - ( i i i ) O v >-T ti ^ 1 o U IS«c<7)tSft ^ > X£|g 0 

[0 0 3 2] 

® <h L T (i , f?!l x. mmL<Dmmfr ^^CCD^CMOS (Complem 

entary Metal Oxide Semiconductor) -b — 4£#r#H,> £> ft, jgfi* Uy XK X. <9 

xMfczft&^^it^mt. mmmtm^mmx x ^oik^ft^m^ 

W & if ^- iz £ ft h m \z %$L-f h v > t> ^ & t/f 0 ii L y x^ft/Mt: $ tt £ i 

Tp^ox'v^;w®f»s^mftEEii^s^^$tLT, Ty~7 jvm^m^-t L 

[0 0 3 3] 

yjfrf-iz, &nM<v%mxit#7 7,7 j fry -(GF)xmmzftx\;*z>i)K m 

m^fthrv 7 )i>A?)m^zfc£t2i><DX$)ftl££^^o pH7z.<D&M 3 mij 

ftfim&zftfzTkMimzttnt-f&mmifxmv-^xy ^ )\<9-*?, €^t^n 
&itm^mmmwLWL<nm^zmmm\z x 19 mfc-r&ummu ~^x -7*^7 
-m*mm*imx&2> 0 

[0 0 3 4] 
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#H 2002-3 3 16 1 7 ^- V : 13/ 

M<nMB^ j tti'?tinfcLx & v. mi -m3<vmM<nmmzmiri>>xmj$.m 

(mi - 03)14, ttfcir&mifcW 1 - 3 0^>Xf#j££^*Le*i7FLTv>£ 0 # 
miMM<7)^>X F^ya >-r-:$MC&^T. ri(i=l,2,3, ...){i^MiJ^<bl^ 
;iTiHg OMO ffizfs#g(mmh di 0=1,2,3, . . . ) (itJfrffliJ^'bmx.'Ci^g 60tt 
±.Mmm(mm)%7FLXtoi0 , Ni (i-1. 2. 3, 4), v i (i=l, 2, 3, 4) MM'J^ <bffcx. X 

i # g (ojt^mm <o d % it-r & m tm (Nd) ,77^t(,d)^uv^ 0 

[0 0 3 5] 

"C5el*$*i£ fc<7>£1-& 0 ^flWl^^Mx- 9 *$L<Dr - 9 t tbt>^X^ 

o 

X(H) = (C0-H2)/|1W~(1-6 -C02-H2)} +2 (Ai-Hi) -(AS) 
fcfc'U ^(AS)f, 
X(H) : W$H0t£«^0**li(AX)^|pI0ggfi[*(ffi]SjSafeii), 
H : fttt (AX) K*fr L T gjS 4^(6] <7)^ $ , 
CO : i5ttffl^(=i/ffi^g), 
e : 2-&fflM/<7^-^ 

Ai : i^mtm&MiAi^nm&^-r- 9 &o ), 

[0 0 3 6] 

U4~EI6(4, HWfll ~HlifiJ3 tc^CD-T^ilXMEIT^f). EI 4 -El 6^, 
(A)J±3*ffifJRHH f (B)(4#,£1RMII1, (C)l*mmW.mmx$>2>\¥W:F-t->'< 
- , r : ft^iftS (mm) I 0 3^® JRHHI IZ&^X, mm (d) (idll - £SM& (g) (4 g 

-*Mmc)ttcmi<zttTz&®mwmm(wm)zmLxs3t) , ^(scmiE 
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&#KW?tJ£S(nm)£^LTV>& 0 #.£iKMII]Cfc^T, (DM) ti * 'J * 

[0 0 3 7] 

<H»J 1 > 

f=3.382,FN0=2.80 
rl*= -10.748 

dl= 0.756 Nl=l. 53048 * 1= 55.72(L1) 

r2*= -6. 165 

d2= 0.933 

r3= «> (ST) 

d3= 0. 500 

r4*= -12.672 

d4= 1.734 N2=l. 48749 y2= 70.44(L2) 

r5*= -0. 898 

d5= 0. 100 

r6*= 5. 623 

d6= 0.700 N3=l. 58340 ^ 3= 30. 23 (L3) 

r7*= 1.145 

d7= 1.300 

r8= co 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= co 

[0 0 3 8] 

e =-0. 49000 X K)2, A4= 0. 19628 X 10" 1 , A6= 0. 42261 X 10-2, A8=-0. 14046 X 10-2, a 

10= 0.24571X10-3 

[m2M{r2)(Dmmr-9] 
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^-v: 15/ 



e =-0. 61499 X 10, A4= 0. 46300 X 10" 1 , A6= 0. 58156 X 10" 2 , A8=-0. 55287 X 10" 2 , Al 
0= 0. 25143 X10" 2 

€ =-0. 10000 x 10, A4=-0. 36178 x 10" 1 , A6=-0. 35359 x 10" 1 , A8= 0. 33661 x 10" 1 , Al 
0=-0. 76906X10-1 

e =-0. 10000 X 10, A4= 0. 88131 X10- 2 ,A6=-0. 10394, A8= 0. 66365X 10" 1 , A10=-0. 2 
1004X10- 1 

e =-0. 19193 X 10, A4=-0. 51842 X 10" 1 , A6= 0. 75512 X 10"3, A8= 0. 23514 X 10~ 2 , Al 
0=-0. 21619 X10" 2 

[m7m(r7)<7>mmr-?] 

e =-0. 45157 X 10, A4=-0. 44404 X 10" 1 , A6= 0. 19663 X 10" 1 , A8=-0. 73281 X 10" 2 , Al 
0= 0.92529X10- 3 
[0 0 3 9] 

<nmm 2 > 

f =5. 403, FN0=2. 80 
rl*= 3.427 



1.256 Nl=l. 58913 vl=61.28(Ll) 



r2*= 13. 824 



d2 



0.643 



r3= 00 (ST) 



0.972 



r4*= -: 



3.551 



d4 



1. 640 N2=l. 53048 v 2= 55. 72 (L2) 



r5*= -1.328 



d5 



0.100 



r6*= 



31.222 
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d6= 1 . 584 N3=l . 58340 * 3= 30. 23 (L3) 

r7*= 2. 125 

d7= 0.800 

r8= oo 

d8= 0.500 N4=l. 51680 .4= 64.20(GF) 

r9= oo 

[0 0 4 0] 

£= 0. 45664, A4= 0. 50687 X 10" 2 , A6= 0. 84990 X 10"3, A8=-0. 13419 X 10" 4 , A10= 0 
. 45261 X 10-4 

im 2 ®(r2) (omm -r-?] 

e= 0. 13638 X10 2 ,A4= 0. 12538 X10-!,A6=-0. 40314 X10-2,A8= 0. 29052 X 10" 2 , A 

10=-0. 63264X10-3 

[IMM(r4)<7)^J«T-*-*] 

e = 0. 20000 X 10, A4=-0. 1781 1 X 10" 1 , A6=-0. 44803 X 10"1 , A8= 0. 25403 X 10~1 , Al 
0=-0. 27515 X10- 2 
[^5ffi(r5)^«f*-^] 

e= 0. 28496, A4=-0. 90398 X 10-3, A6= 0. 58812 X10" 2 ,A8=-0. 40268 X10" 2 ,A10= 0 
. 10098X10- 2 

e = 0.0, A4=-0. 60414 X 10" 1 , A6= 0. 15910 X lO" 1 , A8=-0. 10850 X 10" 2 , A10=-0. 901 
98X10-4 

[i7I(r7)«Sf-^] 

e =-0. 52095 X 10, A4=-0. 30068 X 10" 1 , A6= 0. 30856 X 10~ 2 , A8=-0. 17047 X 10" 3 , Al 
0= 0.10885X10-6 
[0 0 4 1 ] 

mmrn 3 > 

f=4.212,FNO=4.00 
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^-v: 17/ 



rl*= 1.823 

dl= 1.195 Nl=l. 48749 vl= 70.44(Ll) 

r2*= 17. 003 

d2= 0.300 

r3= oo (ST) 

d3= 0.575 

r4*= -1.231 
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